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© A teamwork CAD system which enables each 
designer to refer to the latest information on another 
part which has a relationship to the part under his 
control. A part shape data base stores the data on 
the shape of each part and a part control data base 
registers the designer who is designing or modifying 
each part and the designer who is referring to the 
part. A plurality of data processing units are allotted 
to a plurality of designers who are designing in 
parallel the parts of the object. When a designer 
(e.g., b) modifies the part Y under his control, the 
nature of the modification are transmitted to the part 
shape data base and the fact that modification has 
taken place and the nature thereof are transmitted to 
the terminal data processing unit of the designer 
(e.g., a) who is referring to the part Y. The latest 
shape~of the part Y is then displayed on the display 
unit of the designer a in approximate real time, so 
that the designer a can design the part X under his 
control with reference to the modified part Y. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a CAD system 
and, more particularly, to a process for teamwork 
designing to enable a plurality of designers to 
design an object by designing in parallel the re- 
spective parts of the object to which they have 
been assigned. 

Description of the Related Art 

In designing a large object composed of a 
multiplicity of parts, for example, an automobile, a 
teamwork designing system is adopted. In the 
teamwork designing system, a life-size design 
drawing is prepared and it is divided into a plurality 
of portions to which a plurality of designers are 
assigned. Each designer designs the portion to 
which he has been assigned while referring to 
adjacent parts and taking the relationship and the 
gap between the part under his control and adja- 
cent parts, etc. into consideration. If the design of 
another part is modified, the designer for the part 
which has relation thereto always confirms the 
modified part. In such a designing system, the 
designers are therefore in comparatively close 
communication with each other. 

In contrast with such a traditional technique, 
with the recent rapid generalization of a what is 
called CAD (Computer Aided Design), a teamwork 
CAD system has been introduced. In this system, 
the structure of the object is represented by a tree 
structure, and a plurality of designers simulta- 
neously design the parts under their own control 
using their respective terminal processing units, 
thereby improving the efficiency of designing and 
shortening the time required for designing. In this 
teamwork CAD system, it is necessary to prevent a 
plurality of designers from modifying one part at 
the same time. For the purpose of smooth progress 
of designing which prevents such an overlapping 
modification, the modification information which in- 
dicate by whom and when a part was modified is 
controlled as described in, for example, Japanese 
Patent Laid-Open No. Hei 2-48774. 

In addition, since it is necessary for each de- 
signer to take the interference between the part in 
his charge and another part into consideration, the 
CAD system enables the display unit of each termi- 
nal processing unit to display the necessary part 
every time the designer demands it for reference. 

In the conventional CAD system, however, a 
designer cannot know the latest shape of another 
part which is being designed by another designer 
in real time. In other words, while a designer a is 
referring to a part X which is under the control of 



another designer b, if the part X is modified by the 
designer b, the information on the modified shape 
is not transmitted to the designer a. 

That is, the communication "between the de- 

5 signers is somewhat deteriorated in comparison 
with the communication in the teamwork designing 
system before the CAD system was introduced. As 
a result, in spite of a reduction in the time required 
for designing by each designer, it is impossible to 

70 enhance the efficiency of designing as a whole and 
to improve the quality of the design. 

SUMMARY OF THE INVENTION 

75 Accordingly, it is an object of the present in- 

vention to eliminate the above-described problems 
in the related art and to provide a teamwork CAD 
system and a process for teamwork designing 
which enable each designer to refer to the latest 

20 information on another part which has a relationship 
with the part under his control. 

To achieve this aim, the present invention pro- 
vides a teamwork CAD system for designing an 
object by a plurality of designers who design in 

25 parallel the respective parts of the object to which 
they have been assigned by the respective data 
processing units, the system comprising: a part 
shape data base for storing the data on the shape 
of each part; a part control data base for registering 

30 the data on the designer who is designing or modi- 
fying each part at each point of time in correspon- 
dence with the data on the designer who is refer- 
ring to the part; and a data control unit for updating 
the corresponding part shape data in the part 

as shape data base in accordance with the nature of 
the modification when a part is modified in one of 
the data processing units, for retrieving and extract- 
ing the designer who is referring to the part which 
has been modified from the part control data base, 

40 and for transmitting the fact that the part has been 
modified and the nature of the modification to the 
data processing unit of the extracted designer. 

According to the CAD system of the present 
invention, when a part is modified, the fact that the 

45 part has been modified and the nature of the modi- 
fication are transmitted to the designer which is 
referring to the part. It is therefore possible for 
each designer to know the latest state of the part to 
which he is referring in approximate real time. 

so The above and other objects, features and ad- 

vantages of the present invention will become clear 
from the following description of the preferred em- 
bodiments thereof, taken in conjunction with the 
accompanying drawings. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an embodiment of a 
teamwork CAD system according to the present 
invention; 

Fig. 2 is an explanatory view of the data struc- 
ture in the assembly structure data base in the 
embodiment shown in in Fig. 1; 
Fig. 3 is an explanatory view of an example of 
the contents of the part control data base in the 
embodiment shown in in Fig. 1 ; 
Fig. 4 is a flowchart of the operation of the 
embodiment shown in Fig. 1; and 
Fig. 5 is a block diagram of another embodiment 
of a teamwork CAD system according to the 
present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention will be explained in more 
detail with reference to embodiments. 

Fig. 1 is a block diagram of an embodiment of 
a teamwork CAD system according to the present 
invention. This system is provided with a central 
processing unit 12, a main terminal unit 13-0, and a 
plurality of terminal data processing units 13-1, 13- 
2, ... all of which are connected to each other by a 
network 11. The central processing unit 12 is pro- 
vided with a data controller 14 which controls the 
data in an assembly structure data base 15, a part 
shape data base 16 and a part control data base 
17. 

The terminal data processing unit 13-1 is pro- 
vided with a graphic processor 18-1 which forms 
and compiles a graphic in accordance with the 
input from a keyboard (KB) 19-1 or a mouse (not 
shown) and displays the result on a display unit 
(CRT) 20-1. The other terminal data processing 
units 13-2, ... have the same structure. The design- 
ers use these terminal data processing units re- 
spectively and design the various parts of an object 
in parallel. 

The main terminal unit 13-0 is provided with a 
large display unit 20-0 which enables a designer to 
synthetically confirm the nature of the modification 
of each part in the corresponding terminal data 
processing unit by operating a keyboard 19-0. By 
virtue of the display unit 20-0, the design team 
leader can easily grasp the progress of the design 
of each part and the entire state of designing. 

The assembly structure data base 15 repre- 
sents the structure of the parts of an object of 
designing in a tree structure. For example, the 
structure is represented by a tree structure indicat- 
ing, " An assembly A is composed of parts X, Y 
and Z n , as shown in Fig. 2. 



The part shape data base 16 is composed of 
data on the shape, the dimensions, etc. of each 
part which is registered in the assembly structure 
data base 1 5. 

5 The part control data base 17 is used to main- 

tain information concerning the designer who is 
modifying or referring to each part, and has a 
structure such as that shown in Fig. 3. The part 
control data base 17 shown in Fig. 3 is for the 

10 assembly structure shown in Fig. 2. For example, a 
designer a is registered in the column of the DM 
(designer "who is modifying the part) of the part X 
and, a designer b is registered in the column of the 
DR (designer who is referring to the part) of the 

75 part X. This indicates that the part X is being 
modified by the designer a and is being referred to 
by the designer b. It is also possible to register a 
plurality of designers a and b, as in the column of 
the part Z in the part control data base 17. 

20 The operation of the CAD system having the 

above-described structure will now be explained 
with reference to Fig. 4. It is now assumed that the 
designer a at the terminal data processing unit 13-1 
and the designer b at the terminal data processing 

25 unit 13-2 refer to the parts Y and X, respectively, 
when they are designing the parts X and Y, respec- 
tively. 

When the designer a inputs a declaration in- 
dicating that he designs the part X with reference 

30 to the part Y by operating the keyboard 1 9-1 of the 
terminal data processing unit 13-1, the communica- 
tion controller (not shown) in the terminal data 
processing unit 13-1 transmits the declaration to 
the data controller 14 in the central processing unit 

35 12 through the network 11 (step S101 in Fig. 4). 

The data controller 14 in the central processing 
unit 12 which has received the declaration registers 
the contents of the declaration in the part control 
data base 17 (step S102). By this processing, "the 

40 designer a" is registered in the column of the DM 
of the part X and in the column of the DR of. the 
part Y in the part control data base 17. It is prefer- 
able to use an identification (ID) code or the like of 
the terminal data processing unit as the information 

45 which indicates the designer. 

The data controller 14 reads the shape data on 
the parts X and Y from the part shape data base 16 
and transfers the data to the terminal data process- 
ing unit 13-1 (step S103). The graphic processor 

so 18-1 of the terminal data processing unit 13-1 then 
displays the shape, the dimensions or the like of 
the parts X and Y on the display unit 20-1 (step 
S104). At this time, the display unit 20-1 displays 
the part X as the object of modification and the part 

55 Y as the object of reference in different colors in 
the actually assembled state, so that the designer a 
can easily check the relative interference between 
the parts X and Y. 
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When the designer b inputs a declaration in- 
dicating that he designs the part Y with reference 
to the part X by operating the keyboard 19-2 of the 
terminal data processing unit 13-2, the communica- 
tion controller (not shown) in the terminal data 
processing unit 13-2 transmits the declaration to 
the data controller 14 in the central processing unit 
12 through the network 11 (step S105). 

The data controller 14 in the central processing 
unit 12 which has received the declaration registers 
the contents of the declaration in the part control 
data base 17 (step S106). By this processing, "the 
designer b" is registered in the column of the DM 
of the part Y and in the column of the DR of the 
part X in the part control data base 17. 

The data controller 14 reads the shape data on 
the parts X and Y from the part shape data base 16 
and transfers the data to the terminal data process- 
ing unit 13-2 (step S107). The graphic processor 
18-2 of the terminal data processing unit 13-2 then 
displays the shape, the dimensions or the like of 
the parts X and Y on the display unit 20-2 (step 
S108). At this time, the display unit 20-2 displays 
the part Y as the object of modification and the part 
X as the object of reference in different colors. 

At this point of time, if the designer b, for 
example, modifies the shape or the like of the part 
by operating the keyboard 19-2 or the mouse, the 
nature of the modification is transmitted to the data 
controller 14 (step S109). The data controller 14 
then not only updates the shape data on the cor- 
responding part Y in the part shape data base 16 
(step S110), but also retrieves and extracts the 
"designer a" who is referring to the part Y from the 
part control data base 17 (step S111). The data 
controller 14 transmits the fact that the shape data 
on the part Y have been updated to the terminal 
data processing unit 13-1 which the designer a is 
using and transfers the latest data containing the 
modification to the terminal data processing unit 
13-1 (step S112). The graphic processor 18-1 of 
the terminal data processing unit 13-1 then dis- 
plays the latest shape of the part Y (step S113). In 
this way, the designer a can design the part X in 
his charge while referring to the latest shape of the 
part Y in approximate real time. 

The data controller 14 of the central processing 
unit 12 transfers the latest shape data to the main 
terminal processing unit 13-0 as well as the termi- 
nal data processing unit 13-1 at step S112. The 
display unit 20-0 therefore displays the assembly 
of the parts each having the latest shape, thereby 
enabling the design team leader to grasp the over- 
all progress of designing in approximate real time. 

In this embodiment, the designer who is refer- 
ring to the part Y is only the designer a. It goes 
without saying that if there are two designers a and 
b who are referring to a part as the part Z in Fig. 3, 



the nature of the modification is transmitted to the 
terminal data processing units 13-1 and 13-2 of the 
designers a and b. This is the same with the case 
in which there are three or more designers who are 

5 referring to a part, and the nature of the modifica- 
tion is transmitted to the corresponding designers. 

Fig. 5 shows another embodiment of a team- 
work CAD system according to the present inven- 
tion. In this embodiment, the data controller and 

70 the plurality of graphic processors 18-1, 18-2, ... 
are not connected by a network as in the first 
embodiment but provided in a large main computer 
21 so that graphic processing and data control are 
collectively executed by the main computer 21. 

is The same numerals are provided for the elements 
which are the same as those in the first embodi- 
ment shown in Fig. 1 . Since the function and op- 
eration of each element are the same as in Fig. 1, 
explanation thereof is omitted. 

20 In these embodiments, the fact that modifica- 

tion has taken place and the nature thereof are 
transmitted to the designer who is referring to a 
part every time the part is modified. When there is 
a fear of causing confusion if every modification 

25 including a modification for trial and error is trans- 
mitted, the nature of modification may be transmit- 
ted periodically or when a predetermined quantity 
of modification has been carried out. 

As described above, according to the present 

30 invention, since if any part is modified, the fact that 
modification has taken place and the nature of the 
modification are transmitted to the designer who is 
referring to the part, the designers can design their 
respective parts while referring to the latest state of 

35 any other necessary part. Therefore, the commu- 
nication between the designers become smooth 
and it is easy to check the interference between 
the parts. It is thus possible to shorten the time 
required for designing as a whole and to improve 

40 the quality of the design. 

While there has been described what are at 
present considered to be preferred embodiments 
of the invention, it will be understood that various 
modifications may be made thereto, and it is in- 

45 tended that the appended claims cover all such 
modifications as fall within the true spirit and scope 
of the invention. 

A teamwork CAD system which enables each 
designer to refer to the latest information on an- 

50 other part which has a relationship to the part 
under his control. A part shape data base stores 
the data on the shape of each part and a part 
control data base registers the designer who is 
designing or modifying each part and the designer 

55 who is referring to the part. A plurality of data 
processing units are allotted to a plurality of de- 
signers who are designing in parallel the parts of 
the object. When a designer (e.g., b) modifies the 
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part Y under his control, the nature of the modifica- 
tion are transmitted to the part shape data base 
and the fact that modification has taken place and 
the nature thereof are transmitted to the terminal 
data processing unit of the designer (e.g., a) who is 
referring to the part Y. The latest shape of the part 
Y is then displayed on the display unit of the 
designer a in approximate real time, so that the 
designer a can design the part X under his control 
with reference to the modified part Y. 

Claims 

1. A teamwork CAD system for designing an ob- 
ject by a plurality of designers who design in 
parallel the respective parts of said object to 
which they are assigned using a plurality of 
data processing units, said system comprising: 

a part shape data base for storing the data 
on the shape of each part; 

a part control data base for registering the 
data on the designer who is designing or modi- 
fying each part at each point of time in cor- 
respondence with the data on the designer 
who is referring to said part; and 

a data control unit for updating the cor- 
responding part shape data in said part shape 
data base in accordance with the nature of the 
modification when a part is modified in one of 
said data processing units, for retrieving and 
extracting the designer who is referring to said 
part which has been modified from said part 
control data base, and for transmitting the fact 
that said part has been modified and the na- 
ture of the modification to the data processing 
unit of the extracted designer. 

2. A teamwork CAD system according to Claim 1 , 
wherein said part control data base is capable 
of registering a plurality of designers who are 
referring to a part, and said data control unit 
transmits said fact and said nature of modifica- 
tion to said data processing units of all of said 
designers who are retrieved and extracted 
from said part control data base. 

3. A teamwork CAD system according to Claim 1 , 
wherein each of said plurality of data process- 
ing units includes a display unit which is ca- 
pable of displaying the assembly of the part 
which is being modified and the part which is 
being referred to in the latest state on the 
same screen. 

4. A teamwork CAD system according to Claim 1, 
further comprising a monitor for synthetically 
monitoring the progress of designing of all of 
said parts which are being designed using said 



plurality of data processing units. 

5. A teamwork CAD system according to Claim 1 , 
wherein said CAD system is a distributed CAD 
5 system in which said plurality of data process- 

ing units and said data control unit are con- 
nected with each other by a network. 

6- A teamwork CAD system according to Claim 1, 
iq . wherein said CAD system is a synthetic CAD 
system in which said plurality of data process- 
ing units and said data control unit are con- 
nected with each other by internal buses. 

75 7. A teamwork CAD system according to Claim 1 , 
wherein, every time a part is modified by one 
of said plurality of data processing unit, said 
data control unit retrieves and extracts the de- 
signer who is referring to said part and trans- 

20 mits said fact and said nature of modification 

to the data processing unit of said designer. 

8. A teamwork CAD system according to Claim 1, 
wherein, when a part is continuously modified 

25 a number of times by one of said plurality of 

data processing units, said data control unit 
retrieves and extracts the designer who is re- 
jerring to said part and transmits said fact and 
said nature of modification to the data process- 

30 ing unit of said designer at every predeter- 

mined period of time. 

9- A teamwork CAD system according to Claim 1, 
wherein, when a part is continuously modified 

35 a number of times by one of said plurality of 

data processing units, said data control unit 
retrieves and extracts the designer who is re- 
ferring to said part and transmits said fact and 
said nature of modification to the data process- 

40 ing unit of said designer at every predeter- 

mined number of times of modification. 

10. A process for teamwork designing an object by 
a plurality of designers who design in parallel 

45 the respective parts of said object to which 

they are assigned using a CAD system pro- 
vided with a part shape data base for storing 
the data on the shape of each part and a 
plurality of data processing units, said process 

50 comprising the steps of: 

registering the data on the designer who 
designs or modifiers each part at each point of 
time in a part control data base in correspon- 
dence with the data on the designer who is 

55 referring to said part; 

updating the corresponding part shape 
data in said part shape data base in accor- 
dance with the nature of the modification when 
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a part is modified in one of said data process- 
ing units; 

retrieving and extracting the designer who 
is referring to said part which has been modi- 
fied from said part control data base; and 5 

transmitting the fact that said part has 
been modified and the nature of the modifica- 
tion to the data processing unit of the extracted 
designer. 

10 
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Fig. 2 
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